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<<h (54) Title: CAPSULE TYPE HARDENER AND COMPOSITION 
OO (54) l3?iZ)i,MmtmZLZf&l£to 

00 

(57) Abstract: A capsule type hardener which comprises a core comprising an amine hardener (A) and a capsule film surrounding 
the core, wherein the capsule film has groups (x) absorbing infrared rays with a wavenumber of 1,630 to 1,680 cm -1 and/or groups 
(y) absorbing infrared rays with a wavenumber of 1,680 to 1,725 cm -1 and comprises an epoxy resin cured with the amine hardener 
(A), and the proportion of the core to the capsule film is from 100/1 to 100/100 by weight. 

^ (ST)®**: 7*>mmm (a) ztt^rt. ^Wi^T^mrr^^}\,mt^^±zf^)\,mmmx^ 

O X* g**^-bJU«*t % 2t»l 630-1 SSOcm^CD^jg^KlR-rSiS^S (x) Xtf/XI*2M&1 6 8 0~ 

^ i 7 25 cm- i <a*nia£iRiar£*s^£ ( y ) Ts^mmtm (a) ^mmt-r^^^^mmcDw. 

^ <b&£^*K □7t*^Bt(DSitt^100: 1-100: 1 O O -C?fc£±fE* J-tzJlsMmtMo 
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5 &.ffi$rm 
10 WJir&fi? 
15 »t©T'fc5o 
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©riUftSr±rf-cv»5 0 «a.wr, »bb?i -7052 3^a-c«, ^r^y 

15 

#igmt£*t£h **8MMt*sk *fe»8aM**sk *Hh«-^«Sr«tt1-SCi:SrBW 
20 ir-TSo 

25 gp^>, #3B93tt» TSB©iiO 

1) TZ^mmm (A) &-£t?=«Tfc. Xtm=TfclM!H-a#^'l'g|*«: 

^^•y-^^mmtmxh^x^^^m^, msu 6 3 o~i 6 s 0 
cm- 1 <Dmfrm*mirz>&<frm u) &t^/xtt«*i 680-1725 
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1 — 1 0 0:1 0 0T?fo5±fE#:Afc/^S!te£lJ o 

2) ^^-feyU^O^;— ^^1 3&«B&#q&;*'<* h^M^l^T, 4 7 — 57 

p pm©r B 1Wf^t- $tC^-f-6 3 7-4 7 p p Tn<Dffl<DM*:t°— ^ffi£<D 
5 Jt^3^±T*fc-5±ISl) IE«<D#:/ir^^(b£iJo 

3) T5>*«fldW (A) ©1 6 0tt©^S*!lS^l OP a • s&TtfcS± 

4) 7?y«i (a) fcift*<piz'j?te<khim<D3mT : i;m&mi~z 

±SSl) -3) ©v^n30^::«B*©*r-feyuS!B5^Jo 
10 5) TZ>&m<tm (A) ©^tt^gftas 4 o 0 p pmgTT'fe^ ±151) — 4) 

6) T5V3R«flS#J (A) i5Mit4 0 0 p pmgTCxjlf^v'ti (B) £ 
T%^\Y&m (C) £ (DKfc$Lf&mX*ib 5 ±15 1 ) — 5) ©Vvr*Ujft»K:lHtt©;fr 

15 7) :x#=*v/«fol (D) 0^t£5R*iS4 0 0 p p m^TT'fc6 JbfS 1 ) -6) <D 

8) ^7"t;*\ 7 5^WJ (A) £:tJ!tf3->;ttfJ|g (D) k <DRfc*kf&V0 
X*tbZ~>~sl>k, (x) RTf/Xtefe&m (y) 4r^r-fS^WS35^*5 

±151) -7) <D\,^ftfr\z&m.<D$zf-t/i'MmikMo 
20 9) ±151) -9) ^^-rtL^IS^co^^ir/vM^^Jl 0 0«*gB. 

#*f*MB (e) io~5o, ooon&u*<ate-?*?—/<v?-mm{bmo 

10) ocjK^^flg (F) £l00jC*;g|5, fttf-hlEl) -8) (D^-rtiMz.n 

25 ttb^^^^-r-5^^^>-^i*a^„ 

1 1) niTK^^jJg (F) «rl OOjfSgB, g&t&Tk&ISL 7,cy-yu^ t K? 
(G) £ 1-2 0 OjCigfl, ^±151) -8) <D\,^1*infaim%ZW.<D2>Zf-bJl' 



WO 2004/037885 ^^>CT/JP2003/0 13571 

4 

i 2) ±isi o) ;mi i) <D^7$**/mffiii^to*tt'rz&j*mntt&o 
13) ±isi o) xiin) <D^#*i/ffimmi$.V!)*^mi-z>mm&mmttWo 

5 1 4) ±151 0) Xtel 1) W^sK^^»l!B^«»^Wi-Sil6»g5**t»o 
15) ±151 0) Xttll) ©^^^'>^gM^#l^^-r6^±$to 

» m * mm-r z-ttib <ojm 

*&®<D*^-tji'Mmtm*> T$fHkmtffl (a) t^ts^r A>m& 

10 »aUTV>S 0 

15 ft+it&msmifbtiZo 

i/A-) 5?7 5 / a^^rvvl^ ^ >\ ^^^>^7;y 5?T 

20 ^v?7x-;M^>, *^7 5/^7*=/l/^/U*y, ^ * Wyi?T $ > 

— 7x- A'PT — t/l'^ ^7i=;W^7^v ! y h yWf A^7 — 

25 K7v>K, ^y7^ytK7^K, f ^7;?;^tK7^K < p-t^i/ 

37 $ y m*m-r t tttt, ^y^y tro y s?>\ 
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5 ^W^/^K l - >>7 / 2 - yf 5 ^/-/K 1 

/vt^v, MJi^y^7^y, 2, 4, 6-hy* (^f;w7$y>f 
^) 7 =c ; •— N, N' -i?^f;u^7^^ MJif ^yv?7^y, l, 
8-i?7f^P (5, 4, 0) 1. 5 -i^Tif lf->* o 

10 (4, 3, 0) 5, bfy^^, t°=r y y WJ^$il5 0 

75>-7^mi, xsvtfismit&Vo. ^^^mit^-m. ^ y^r^— hit 
20 ^K«P3&s^»f e>ns 0 

25 ^y->7*-h, 7 is fit << y 1st*— K ^t^i/y^y^ 
-K h v y ^/v— ^y^-u^s^r y ^r^- h^&mifzz.kfcx-zz> 0 
flist^^-r y^r*— h£>#J£ ttii, -fy*a>^yy7^ K 4- 

4' - ^->^ D^^f ->;M ^ > ^ y ->7^- h , J flsi&iV-)-'**?<i y->7*— 

K l, 4->fy->7th^n^ty, i, 3 -if* wyy7tMf 
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)V) -yy n^=SMJ->, 1, 3 -If* (2 — f V *>Tt- h^n fcVU- - 
-v^^/I^ *>-yy y->T^— K ^yuy^ y v'T^— K 1, 5--r 

mmm h y y y^r*— wmt lt«, i, 3, 6- hyyyyr^-hy 
^-fv^^-iy^ 2, 6 -sm y^T-r v^-^^m- 2 -y y^r-r v^^m 

10 ^iia-y-r y-yr^- H^^^^ns^y y ym- MH»£n3„ 
_Lieyy yyr^— hfahmmtsftztfy ^ yisT*— ht LTte, y yyrjx 
w wj^y^-f, if * us> NSbtfy y yi/T*— k ^i^^^m^ 
'J^y^r^h, 7n/^fS#Hyyr^h, yj/vtf'vM' 5 KM^y 
y y->7^- h^&5 0 

15 mmik&MtisXte. mx-tf. mm. y^^mm, ^y^-^mm. ^^mm. 

^7$*ismm (b) t Ltii ^y^^^w^m. ^m^^^i^^^ 

20 yun— x/k y ai^yv^y v-y^m— x^u, t y ^^y v^yyv^t— ^7 — 

f\ ^7 *y y y y-y/i^— tvk ^ y y^Ttr- h N y* y ^ 
^zf^yy— k y y yyyw^y^— k yy v/v?Myyx- h£££#f;f<5 r. 

tyyi/ -;i/AD, ty y^y — /v s „ 7^7^ xa- tf ;* 7 ^ / — a-a, x k 

77i;-/US, x h^yp^t tf 77i7 — yl^A. 7h7^nnty7x/-/U 
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^i/y v'^WkL.fc^-^^v'^i, 1, 1, (4-tKa^7i- 
yW) 4, 4- (1- (4- (1- (4-tKndf-S/7x-;U) - 1 

i/y isi?Mki*t^#*i/mm. 1, 1, 2, 2, (4-tKo^ 

fig, yW ,y^ s ^l^j/-;W^7y^, f77xy-;VA;#7y 

^ ^b7x/-^/*7 5'^, ^i^b t'^ 7 x y a y * 7 ^ ^ f © / 
7^y-y^?r^y v-^/Wburt^^^r^^i ; ^y-t? y ^tfy ^^v-^^y 

p - is&M^m. 0 - is-r -7 v ^mm<o t kd yu^ ^ y > 

15 T^y TJ^'^^^y C/^WbL/c^^^^^^^v'^g ; 4, 4-^7^ 

h y i/y ->^>r yi/T* hf©7 ^ yi^K^^tif©^ y -y^ix 

20 Tx^T?? YowMt L-c/Bv^ns, ti^^mw^m. x^*>m<k& 
^ym-Mb^i, s^k^st/^^^^fli (b) ©h, az7jf=3r 
fttMS (b) fc^^mk&tnM&fem^mfrxtevft-s. lv\ 

25 r s: vry^ ^^^s^4^»JW^S5v^^T^ ^y ^^yu^^Tjf^^fli^^^ 

^v-ttfflgT-fc^o bf^7^/-/WA^i/y -yi/Mklsf^tf^i/ffimt t'7>7x 
y-yuF^i/y v'^yWbLrb^TK^v'^g^-g^^bv^o ^7x7-;uA§r 
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*-x*^mm (b) (o±m.mm-t, ^mk&bfftffi&7£&<Dm±<ntcwu-t, 

4 00ppm^T«U s o i^f L<(i3O0ppniOTT*fe^ <t «9 » 
^ b< «2 0 0 p pmaTT*fe!9, <f5^L<lll 8 0 p pm^Tt'fc^ «£ 
5 !)^L<(j:171pp m^T-C'i) i!)^L<ttl OOpp mJ£AT-C& 9 . 
J;>9#£L<fi80p pm^TT'fc^ 35f-0£ L < « 5 0 p pm«Tt'fc5 0 

0 1ppmy±^iL<, J: >9$f£ L< ttO. 0 2 p p m£LhT*fc 9 , J; <9 » 
£L<f£0. 05ppmgK-fe^ <fc«9&£L<teO. 1 p p m£k±Xtb «9 , 
10 <fc L< 2ppm^±t*fc(3, IWftKliO. 5ppm^±tifo 

5o fc i: fcfcf * ±M.mM<Dft%. LV^fSfflte 0 . 1 p p mJ^_k 2 0 0 p p m^Tt* 
3bV. <t LV^fflteO. 2ppm^±8 0ppm^T-e&^ <£<9£?;£U 

l/^HteO. 5ppmy±5 0ppmgTT*fc5o 

*£P¥r*ftaas, *»wt^ffi$tLS^3H^^i»flg (b) ^©joTK^Wttts** 

W\ if*t<tt50ppmgT, <fc t>#P3;b< 1*0. 0 1~20ppm N Jgm# 
£L<te, 0. 0 5~1 0 p pmtfe5o *P*##M£i£i{f 5 o p pm^TT% 
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< <t i m^-mr 5 y m&xf/xn-&T ? / s^w-r s &=mr s y 

V x 7n/V^7?y, ^o^i/;l/7?y, -<y*oyj?7$^ V 
>\ Yfl"i*Jl' > ^7 5y^7x=/M^y % '^7 5 y S?7x=^^*y*C 

10 ^^y-/U7 5y, v?i^;^7^y, -^P/V-^^^ 

3^>yUT^^ e^U^V, t°^D KV, -/7x^V7 5: 7ix;^f;I/7 
5 >\ 7x=/uxf;v7S yf©£!7 5 /Mt$^^lr7^ i^«Sr*»f 5 

15 (-*5v^x, m&7kmmt ltij- 17? yS, z^7$ys, 7k^&> ^ 
r^yx^y— yu s 1 -^^y =^>y 2 -v>y ^yur 5 yx.^/ — y^ 2 

20 -^xf^7^x^y-/K 1 - 7" h ^ f /V- 2 - -/^ ^7 ^ / x^ / 
— A\ >f^x^;-/V7^y hU^^y— 7WT5^, N-3-tKn^-> 
x^yu^yi^y ^m<DT%y /HK ; 2- (^f/U7$;^f/l/) 7x 

y— yK 2, 4, (^W^^^) 7x7-;^©7^y7 

^ y — yv3g ; 2 - y ^-/W 5 2 -x^yw- 4 -y $ yK 

25 2 - ? yf'>;W 5 y y— yK 2 -^7'^f^/W ^ 2-7x xvU-Y 

5^/- yK l-7$;xf;V-2-^W yK 1- (2-t: Kodf 

3 -7*y ^rv^n tVu) - 2 -y ^yl^f 5 l- (2-t Ko* 

3 -7x/ drv'^D tVW - 2 -x\^yV-4-y ^yU-T 5: yK 1- 

(2- t Kn^y- 3-:/ F^->7n fyi^) - 2 -y ^ ^V— >K 1- 
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(2-t Ko^v^-S-^h^^D tf/u) -2-3i^-4-^^/U^ 

1- (2-t Ko^rv'-3-7iy^v'/D^U) - 
2-7x-/K^y/U^ 1- (2-t Ko^i/-3-7h^rv'7 , DtVl/) - 

5 y >\ 2-^yu-r $yyv 2-1^-4-^;^^^/!)^ 2 — < 
y^w^yyy, 2 5 ^y y 2- (o-mj;u) -- r^y 

/yy, fh7^f wy-t^-f^/y^ 1, 1, 

4-7h7^f^-^-'f^ , /^« 1, 3, 3-h!)>f/U-l, 4 — 

7f7^f^-^-'f^ , /y^ 1, 1, 4—7^ h 

10 1, 3, 4 

-7f7^^-^-4-^f;^^y!J^ 1, 2 -7^— 

-^^-/y>, i, 3-7x^i/y-^-- r ^yyyy, 1, 4 -^^-u 
^-tr* — f$y:/y>\ 1, 4-^^^ix>- ^yyy is 
m<D4 5 y ^ ; v 5 ^ 5 j -?v \?>vt 5 ^xfyvr ^;7°n tvu 

f/V7 5^ ^7*f;>7^xf^7^y, N-^/i'^r^v, N — 7 5 / 
2-v^ f/W7 5 yx^yft- ;K 2 - ^ ^* ^ h^V /-f 5 ^✓-A', 2- 

20 ^/^/h^yW:/-^ 2-y/^^ e h try isis^ 4-y/^7°ht°yv? 

^©7^^;V*^yi;N, N-^W5/$I«, N, N-is* 

is>* =.=jt^m, j y-^^-ism. e^y^w^^y^ 

^ ; N, N-^f^y^tK7i?K, ^3fy|tK7-^K, ^y^=j^- 
25 1 1> l iO-^7 > y SSt^/X(iZU7 5 y 

7$ smttzt&Mi&mt *smm (b) tos^it, '>*<Hii 
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Wife u< , '>*<hi ^<D-ar ^ j Wkx*/yj&zM7 ^ y s^^-r a 
^Hiir^s^f^/.fi/M^ix^^^i (b) ©sjcsft^^ try— a* 

2 -^?yw- 4 ^u>r ^ yy—A'&iite— mtftt. li\ 

5 *HWt-fflv^HST? >-T*^ h£#5fc«>tf>K/&te> 0!l;lKf, l~5^A- 
(DT^^it&m (C) t 1 —5*^©3uK*->«*llg (B) <t£, MI^CT^ 
#J<£>#?£TK:*3^-C, 0!l;ttf5 0~2 5 0 o C<£>^T*0. i~i ou^rasjts^iiN 
£«i:*RJ«:©7^^ (C) tSf»J*l^*-t-Swi:tc«tiJW5r bft 

^-t?>\ h/^v, ^••yi/y, v^^n^^iT-^, t°y y K -r^-v-^ 

TVUT-feT 1 — H^<£>:x;*7vi4g ; — /K ^fy^n/V-^, n -y'y y — 

15 /K y^/Hr a y/wy, z??-;U2uu\? HM©T;^-M ; 7k. ^"Cfe 9 „ 

MiM4 0 0 p pmyTOx^^rVii (B) SrffiV^S*^*. «3fW* 

6 a* i ®cr % j 2H7$y Sot N-f ti/^w $ ftv Mfc£^tfs «fc 9 u < , 

T 51 >^flHfcjffl (A) (OMitti 4 0 0 p p mUJLT-efc t> , ^L<«3 0 



WO 2004/037885 




'CT/JP2003/013571 



12 



0 p p mJ^T> £<9#f£L<tel80pp m^T, £ L < 1 20ppm 

JWT, -B£FS L<li8 0pp m£XT. 3EtC-*»* Utt50pp mgtTtfc 
So *3B^fc:fflV^*l,5T5 ^*3Hfc3ffl (A) ©Mii^4 0 0ppmgTt 

5 *SRrtg^*5o —'tis T$>%kM£W (A) O^fiSRttO. OlppmW 
*L<, L< (20. 05ppmE(±tfc5o itii^O. 0 1 p p m 

^mtm (A)' ©16 Ot-C^JSBfcteStt, 1 0 P a • s £AT*S»* b 
Il:^L<tt8Pa • s^T. -I^L<li5Pa • s«T, HtC— M 
10 ^L<li3Pa-s ^Tt'fcS. T 5 l/^mitm<D 1 6 0 < tT-<D|§!ft3|&g& 1 

nSOT% 1 6 OlC-CO^Mtt, 0. ImPa • sW»*Ll/\ 

7^m^j (a) ©fiatim umk. sk*m*. ®mizteztfmtf 
*miz&\t*x&3iVtbtt. <&mfcum-f2> t>©t?ttfcv\&s % o . 1 ~ 5 0 m mo 

¥J£*fc&as0&L<, JEfc:#£L<ttO. 5~1 0 nTcioi^-mftmx-fo&o 50 

«#*?*lv\, rr-cTO<t«, ^jBoaasa^fciHftf 
25 jfr^-trvMBias, Kti63o~i68 o c m~ 1 (omftiR&ywL-tzm&m 

(x) St/AliSltl 6 8 0~1 7 2 5 cm' 1 <Dmt\-m&®itiL-tZ>^& 

(y) &^ru 7 5y»wka (a) &mtMk-rz^tf*i'mm<omtto&<£ 
m-tZo nzr-z^m*. T%>?kmm\ (a) k^tf*~>mw& (d) t<DKi&&. 

amtttris*Ji>ks (x) &t>'/XI*^S (y) Pel Ji(;:£ 
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^•s ( y ) &='T<Dmm\zim'rz> t PmmbT5i>-%mtm (a) 



□ 



5 (y) ?r*fctt5ri:«U\ 

(x) ( y ) 7-v^m&&ft&xxBm (ft-ir 

( y ) *st5>^b!^j (a) <D'j>t£< ki>mmz&-rzz.kttL* iiFT- 
io m&m (x) o5-b> ffl^toi lt, v\oTm&*mifz>zk&x£ 

is -5 0 a&^s (x) <Dixmxfoz>vuT&&. &xfite'&m (y) ©ftarcfca^a. 

ym- Mfc-s^t ttit, u»i^y->7^- k jjggt^v? 
20 y w*— h . y&tWM y -xt h . h y y ->t^- h „ # y -r 

f-i^y^yv/7^- K /o^i/y^y^-f, ^uy^y->7^ 

h^&^tfsr tds-c#s 0 isat^^y^r^— h<DfflkLXl*. -fy* 

25 BV^y>7^-h, 4-4' n^dr^uy y->T^— K 

J A,i$M}-ls*M yisT*— K 1, 4 — fy^th^D^t^ 1, 3 

-tf* (>r y^r^- hy ^vw) -*>*p^:¥iM'\ 1, (2-^y^7 
y v"7^- h<Dfflk LXit^ hyuv-y^y^-h, 4, 4' -^7x^ 
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^^y^ym-h, ^•v^^y^-h, 1, 5— 7"7^w>^ 
y isr*— hm&mifz =. t ^15. h y >r y ->r*- h £ tttt, 
i, 6, i i -?^ryj>h y-r yyr^— k i, 8-y^yy7^-h-4 
-^y^-h^f^^y l, 3, e-^Wf^bHy^ 
5 — K 2, 6 y-yrt h^^f-^- 2--r y^T-r b^^vK 2, 6- 
^y>yrt j^^ys*- 1 - y 2 — r y^- h^^m<ommm 
h y -y yyr^ Ht&fo* h i; ^ ^ j/ h y ^ y 

^o^yhHyv'r^ h^^git^h nym- Mfr^fcK h y 
7^=yvy h y-Y y i/T^— by* W y^-b7x^) ^ar* 

10 ^7*-^^©3rs«hy^y^T^— h^-g^^^fsrids-citSo ^y 
Yyyr^hi ttft #y y^i/y/Ky 7x-;^y^ym- h^-his 
>>y y yr^- h % h y -r y syr h <£ # y y y w*— 

h^j^^nso -tiE^ ym- k hvj y-fT^-hxymm&inztf 
y^y-yr^-hitxii, ^ yv7^ hM#y>r y y/^- k 

15 hM^y-r yy/^- k ^^y^y^yy/^h, ro/^n^y 

(x) (y) (Dft^-CfcS^UT^Xttt'^l^s/ h 

wr>;y /jgaMST s ^fR7^Mt5:i:m5, mffimr 
20 ^ vo«fy t Lttt, y ^-a-t 5 y, ^/isT $ y. y°n evwr 5 y, zf^-jvr 5 
^(DTVi'^i'T ^ y ; ifuy^r^ y. ^Dtvy^^y ^fi/yj?7 
$y, ^^rt^ f i^y -/7 ? y^©7;v^ uy-y7 ; y ; -yxf uyhyr^y 
h y xfi/vr h7^y 7- wy^y^ 5: v^o^y 7/^wy#y7 
^y^W5rt^t#5, jmitstx^ y<D0iJ£ LTte, yy py°a tvur^: 
25 y, y^oyw^y y^n^yw^y, y^DA^^j?^ 
*n>-yT ^ >m*mif 5ci^t*i5o »7;yi: w 7-yy h 
;K -yy, ^<y^7 5y -j-^^/iyrs y, -yr 5: y y7x-;u^ ^ ^7 
5 y v?7^^/v^/u^y^^^{f 
tf^-fc/HKfc^T, (x) S.^-g-S (y) tt, 0 0 



WO 2004/037885 ^^pCT/JP2003/013571 

15 

Omeq/k gRXfl — l OOOmeq/k g ^^ffl(D^^$r^r LTl^<5 d £ ^ 

(x) <D?tS/5 s l me q/k g £JLkT\ ««6<J»»r^tC*|-LTSiV^i»ttSrWi-S 
%7±;\smmkm&nZ><DKmmx~hZ> 0 1 00 0meq/k g^TT% 

~300meq/kg "CfeSo 

(y) ©»lmeq/kgaJb^ bTii5^»'l4 
&^1-%*^^mmtM*'&Z>(Dl^mX'foZ> 0 1 000meq/kg 

10 10~2 00meq/kgtJ)5 o 

*mw<D$7'^/i'mmmzmj&-rz)#-7-tsi'm~z. m&m (x) 

( y ) OfdlM. l 730-1 755cm -1 OM^IUtS^I 

(z) &ff5r«!:«U\ ^<Dfa&m (z) tf>5-i?, ^fM^iOli, 

? uf^te&X'hZo y v-t^— hik&mt 

15 l1EI^±07KMS^ra^^i:0^^«}:i9^$^5o ddT*fflv>btt5 

fflv^^ns^ b^mx^^o m&m (z) ©ftarefcs^w 

20 A\ ^#i£T/V3i — ; ^©7;i/3- M^m. 7 ^ y — yWfrS^^fflv^ r t ^ 
5 0 mfoWkT^^— frt LTIi, ^f;V7/V3-/K :/n fc 0 y^7VV3i— yi^ 
7*f;V7;l/3- yW N 7^1/7/1/3-yK vvVTA^— yu, ^^;U7;1'3- 
yK ^vWT/l'S— yl^ > /=.;V7;l/3- > (l/, f^/UT/Wa — /K 7>f^7 

25 x-f 3 WI/7/l/3-;l/f (D^/ 7^3-yl/f ; 3L^UV;/y 31 — ywe / y ^yUcn 
— ■ r/K ^^U>i/!J 31— yl/^-y 3Cfvloc— tvK ac^-UV^U 3i— yWE-y 

yu^c— xf-i/y^y 3i— yu^ey-^.^r'>/U3c— x/^^m^U'V^'y 33— yp 
*y T/i^ywn— x/Hi ; 31^-u^^y 31— y^ ^?y 3c^u^^y 31— yu % :/a 
t°l^>i/y 31— yK t°u>-?V 3i-yp % 1, 
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r k&x%z>o ^*ib\tt*\z\m^±.<DJm&*tt&ft&mt l 

^/t/H^©^! (z) LV^^fSHte, l~200meq/kg 

20 rrt-f9iltt7^^b?pj (a) (^t5tr*fc5„ 

(z) ©M 5 lmeq/kg|^±T% ««tt3iJ»WjK:*i' tTi|l«tt^Wt 5 
"y=r.;V^m^^><0\Z.^nXM , 2 0 0meq/kg^TT\ W^flMW4«T» 
S©ti^rflJ-CfcS« Xfc:#*LV*fr&ai (z) (0*£«5BW\ 5~100meq 

25 (x) , (y) ATm&& (z) «F^7-5 

7 0 8#^«^BI!**nfc*ffiT?ft5 w <b^T*#-5 0 

T«r^fft**>t^««£«f-C. «fMJiO***«:TrfT, =TO^ffifc«fm$*-5 



^^^^ 
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Lv\> 

5 (D) L-C/BV^nttjTtS, 

^Mi:U-C«, 0iJ?ltf, ^^if^ h/i^v, ^v-U^ v-^a-vdrf-v. ? 

^vi~f y Zf^JVJr Y ^m<D^ b >m ; BH» J-^VK n - :7*?vk tf 1/ 

^i/y =i— /we-/ ^ ?-;U3l^ju3l— r^T-fer- h^c^rc^^^ig ; y ^ y — a-, 
10 -< y/n/V — n-^y— ^tny;V^ 7^)^13 As tf h~ yV$5& 

( 2 -m^W^^/W 4£©flgj»;fc-&£Ife:x;*^V5f^ V>WthV? fit A* 

15 7r/^^J^^5o 

**WfcffiV>fetL53i#*^»IB (D) t^7x;-M, 
tf^y^y — AF, If77iy-MD, If;* 7x/ — S , fh7^f^^ 

D s Th7^fM^^7x/-/l'S < 7h77*o*^7s7->'l/A, rh77 
20 Dnlf^7i7-;VA, 7" h7 7/Wtn fc*;*;7jiy — AA^tf) tf — tV>& 

*W U/c tf * -7 =. J -A^zntf * ^jjg ; \fy =c J —/K i? t Kn ^ 

v"7-7^W->. 9, 9-tf;* (4-t KDdf-y7i-;i') :7/M-u^£<7>^<£){iii 
<D2ffi7 = ;—AsM&yV i/i?MkLtc^#*%/ffim. 1, 1, 1-MJ* (4 
-K b'**'>7*~M y*^ 4, 4- (1- (4- (1- (4-fcKn^> 
25 7i -/W) - 1 -y =7-;]s=c?-jl>) 7 x. olJ- ]) If* 7x/ — )\>^<D Y 

V' *7 V isi?MkV1t*tf*is1Rm. 1, 1, 2, 2, -rh? 

(4 - t Ko^v^^-yu) oc^V^iT)^ h ^^-^^zcj — ->v> 

x/-/uAy^7>^, ^UHby^y-^y ^7>^, jMfrffctf* 7 * / — yuA 
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4, 4-^T^ y v^^^/l^y y ;7iy^f©7^yM© 
->v>^M^^^r^)iB^> 3, 4-^#^v'Vy u^^i/yV^^vV-S' , 

rc^^^ii (d) (D^mmmi*. ^m^M^pf^m^^ 

20 fiJ-C&'S , ^btt^frim^^^PJ37:-r5rbfe^}i4 0 0p pmKT«L< , 
i«3^U<lj:300pp mi^T-efc 9, J; >90i L< tt2 0 0 p p m£XTX*&> 
9> J:!)^L<ttl8 0ppm^m^ J:I3^L<I41 7 1ppmgT 
T*fc«9s i^tL<H100ppmgfC$)!)> <fc 9 U< 8 0 p p m£k 
Tt'fc !3 > t < li 5 0 p p m^Tt^S, Z/~/\»]&f$.&fc<D=i^ 

25 h a— jv*m%K^&tz.lto\Z.\±±MMMLte. 0. 0 1 p prag±^$f* LV\ «£ 
«9 0*b<«O. 02ppm£l±t*jb l 3 > £9#£L<te0. 0 5 p p m^JbT' 
h<9. X 9#3;L< 12 0. 1 p p m^±T*fe «9 , J: I? L < I* 0 . 2 p p m£X 
_h-e*> «9 . |!^0*b<^O. 5 p pmR±:-efc5o fc£;U;£, £&li»<W3; 
LV^H«0. lppmgJ:2 00ppin«ra!), J: "9 $f ^ UV^tBffl^ 0 . 
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2ppm«±8 0ppm^mi «fc 9 l^fSfflfi 0 . 5ppmJ^±5 0 
p pml^T-Cfc'5o 

*^nf«ixa*s, ^K^ffl^ixa^^^^Wflg (D) »fo*D7K^«H4*a** 
5 It Sf*L<tt5 0ppmWT, <fc0$?*L<l*O. 01~20ppm, 

£L<f3\ 0. 0 5-1 0 p pm-efo5o tiQ7kftM&MM&& 5 0 p p mUT~C, 

10 *^0#^i?/i^^ffc#Jte, 7 (A) t^^^^flg (D) £ 

©£jfc&fi&ifc«:-£^r-r3o 

T 5 ^SHEfldW (A) tx^drv/tl (D) i: <E>KJftW\ M-10t-15 

ot:, l< fi ot~ i o o°C(Dja^ia-c, 1 ~ 1 6 8 u^rtl l< « 2 

15 -Cttu RTffi^J^^^nSo zntf^fcMg (D) Sftr^^i: 

Uft mx.t£. h/u^cv, ^i/i/V, ->j^c2^^-^v N $ 

20 3— /WE-y y ^yu^^/l/oi— TvKT-fc^— f^©a7f^g, y^y— 

-fy/c/V — A\ n - y — ;K ^f/Ut n y -f^/^ti yl/ tT h — y!^ 

T^i^M^J (A) t^^K^rv'^JJg (D) £SrKJ££*5B#©K*Jtf*, # 
JCfrJPSteftV^il^ 1:0. 0 0 1~1 : 1 0 00<D|5K, &£L<ttl : 0. 
0 1 ~ 1 : 10 0 (D^ffl-CfcSo 
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^-fe/UflUte, TZ^&mitm (A) i^sK^ttMIB (D) k<DRf&&&V0-V 
h&is^sut. (x) Stf/Xttgr^S (y) «r*-*-a«* , M«fcJ:>3«lfiJt 



\ 



5 37i»at5*ftiLttt, '>*^SrffiE#U=»TS:^fiS[$*fc^ 

^^^^c^^^-e^.c/i-cD^^^tTV^, 7 5^im (a) (omm 

10 t$f*uv\, 

*7t. &%<Oty&, 7^>IW (A) (i=7t'fc§75 V5RflMfcflM (A) 

^^■fe/HROff^tt, 5 — 1 0 0 0 n m^£?£ LV\> 5 n mJ^±-C 

f?«gc3£ttflS»k*U lOOOnm^T-C. HffiWMtt^bHSo — 

20 ^y-fe/^<^^fhJ¥^« % ¥*&JBJ£"T? 10-100 nmt'fcS, 

^rttf^-fcA'liS^©* gftitf*. 100:1—100:1 0 0fifo5 o 1© 
«fiB8^*3V>TltjK^tti:B!'fktt*spnS:-f-So »*b<tti 00:2-1 0 0: 
80, i!) b<« 100: 5— 100:60, — Jf£f * KttlOO: 10 
— 10 0:5 0T*fo<5 o 

25 ^7 7°-fc/V^^^7— 4<> 1 h/KC*3VNT, 47 — 57ppm 

M * (gTt°-^ 1 ir^-T) ©ffi^lC^-TS 3 7-4 7 p pmM 

*fc°-;? (SIT*—* 2 ir^-T) OiS5$(Z>Jttt3W±7mT*5^LV\ <fct>#f 
£L<«3. 5^16. 5 SIT, X^#£L< l4 4^±6aK'fc?)o tf— ^ 1 
£ 2<Di«^^]t^3^±7^Tlci-5^ < !rT*m ! ^^<!:^btt(Di^S:^ 
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5 *%w<d^* ? —/< y ^mmitmn. ^m<ou -f^^m.m\M ioo 

RTf^#*i/ffim (E) 1 0-5 0, 0 0 0|f«gG (^L<li20~20, 0 
OOSCfifB) ^tfo (E) 1 0 9 

-v-^^-^^^^b^J^t^n, so, o o of i^yr-c^(c«Jt 

10 ^^ffiv^ns^^v'l&Jm (e) te, #J;U^ tf^^^y— /ua. if* 

y— A^A, ff7^f^k^7x;-;l/F > f h7^f-/Wt'7 7x / /-;VAD, 
X f^^7x/- ;VS, r h77n^k^7x7-/i'A, -^h^no 

t^7x/-;l/A, x h^7^^-a t'^ 7 1 / -;PA#© (fx 7 x ; ^ 
15 y v^Wb U tf * 7 ^ 7 -yw-M^ ^mit ; ^xy — yK 1 Ko df- 

9, 9 — t*^. (4-t Kd^-77x^) -7;v^ru^^(D^:(D^L(D 2 

ffi7*/-/um*iyv ^^MkLtc=c-#*cisffim. 1, 1, l-MJ^u-t 

Kn^-y^—yl^) 4, 4- (1- (4- (1- (4-tKo^77x 

~yu) — 1 — y ^vi^^yw) 7 m ^yv) y 7^^) tr;* 7 ^ y — jv^<d bV * 
20 7x/- yi^g^y ^yHbLfc^^v^J!^ 1, l, 2, 2, -Th?** 

L.tz.^tf*isffim, 7x/-;V/#75/^, ^ uy— yuy .yiJ', k'77x; 
— ;UAStf9 vf. Iifb7x;-;W^7J'7s If ftt'77x7-/l/A7#' 

^ y * men y *k y y ? ? y i/'JMtx.it stfyy* m^x* yts^ t LT 
25 ^tf btL2>^7^y-/^$r^y v/^wbLfc^-^^v'M ; ^y-ty >^tK 

yxfky^v 3— yi^<£>#ffiTyi^ — A-Sr^y *>i?Mk Lfcjm/lfi#^-7vuM 
^/tf^v^Jig ; p-^v^fi^SL /3 -^-^^7 h^^t Kd^-->7J/1' 
/jO^Sr>/y ^VMk\^t^—^J\s^*y L J\>>m^#*^Mm ; 7*yi^ 7^7 
^yuge<Dj:5^^y77/^Vm?r^y v'^yWbbfc^^^yi-^^v'^g : 4, 
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4 - \>T % J W =. =.)V* $ V^m-T 5/7x/ -;^©7 ^ >ik£fo<D if V 
y v^>?/uM^^^->tttflg<t, 3, 4 -x^?/->^ n^^ f ^- 3' , 
5 $nS 0 

^^v^g (E) tLtlt ^bte^iii^Tt*^ ^yv'^Sx^Jf« 
-^m%? V i/VMk Vtc^#*^>ffimx& «9 . 3€(c0^ u < it bf * ^ * y -/i- 

mnx^^mmtm*. wz.t£. E.^a~^m^m^^x^^i^mm (e) 

(D) ^(D^^^v^JJg (E) (ctB^i--5i<bi:^So Ifcfc, 3£M,<£>^ 

20 «5$f*L<H. 2 5ttOfi^5 0JmPa • sWT« IC^KH 10 
0 0~3 0^mPa • -|^L<l43000~20JmPa • sXh& 0 

25 m (E) ^<»j|g£^T£-£&^f£lffi-C\ %:<DttL<Dj&ft*^-tZ> 

ri^So ^oi©^^©^itt, U< te3 0«ft%*«6T?2fcS o 
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t^7x/-;l/F, \?X7^/ — ;UAD, 7 * / — /US % T h 7 
5 T h7?w \f7>7^S~ /UA, h^7/W^-n t'JX^ ^ y — yVA^^f'^^^ 

y ^ y ^vvwt bfc tr ^ =r. ; -jum^tf* ->mm ; \Z7 ^ y — /k 

t Ka^rv't7^wy, 9, 9 - t (4-t Ka= 3 S i >'7x-;V) 7yV^-U>-^ 

o^^f&(^2ffi7^y~^^^y vx^WbUfc^/K^v^i. l, i, l-h 

(4 - 1 Ko^riy^^^^) y^:/ s 4, 4- (1- (4- (1- (4-t 
10 Fn^ri/7x^) - 1 — t^-jV^L^-jV) 7x^) zx^- y t^7x/- 
;^©h^7x/- /v^^i/y v-^/Wbbfc^TK^-^TO, 1, 1, 2, 2, 
-T- (4-t x^y^iDf F7^r^7i/-;i'l$: 

y *s*JMt vtc^tfic ->mnn. stf?*?, v—jv sat???, 

mmt \,xmi?btiz£ffi7~;-;um&sv^^si'4tvfz.^#*^ffim ^y 

?&t Fa^i/TJ/^^^^y i/^Wbbfc^— y^/^^T^M^^^m 
20 m-,7* Mb* ^^7^/umcoX otttfV X^rS^m&i?]) i/^WkLfci^f 
yWM^^^r^flH ; 4, 4-^7^; S *?7 # >*?m-7 5. 77x7- ^ 

%?cdt ^ >it^(o^]) y y ^ y *>s^w y ->r^ i/— i^<dt 5: 

VSx^^i/ilg^ 3, 4-^7$*^is? n^sdfy/V^ ^/U- 3 * , 4' -re 
25 #3£9m£J8v^;n,5^#^}» (F) tt. ^^^~>^ioS5^T-4^ 

^$JX§t©T'fc5^ #£L< tt^^rv'lStJlg (F) lOOfl^LT, 
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^tllii^o «t9»*L<tt» 0. 2-8 OKMx 5et£$f*L<H\ 0. 5~ 
6 0ffB|iffc5 o 0. 1 f igP^lt'H WdiS t#5Wlg^#5 ^ t 

n n :7^^g£ % Pa^^/k^ x M7>x<;x;/:7;c/ ^ h^A- 

B-/U3^^», t^-MTVy?^ Kr^=^^^> 

#Jx.fcf. 3/^»i?kK9^K, 7v^^^tK7^K, 7^v?tK7^ 

(G) £ LT#* U^<0W\ ^T = ^>jRRa««l**IST*>S. JEfc: 
25 t Kb7^;uK, ^TK^^yv-T-^.y^^-efcSo 

(g) &&mi~z>m&. ^^^mm (f) iooii^lt, 
(o &i~2oo *mKM**> ^±^mmtM(o±m^ o . 1 ~ 
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mm. mm*. %mu. mn,mtt. mm. mmmm. ^it^^m. 

mmm. >?mmzmu-rz> r t &x~% s 0 %tm\<om t lt 
5 it. m-/i^-/K jsv^mm. rx-<xhffim. \%ommm. mmm 

0»J*.fif» h/^>. ^l'^ h>. ^f/KV/Wh^ 

/l^y i/v^J.—f/K N, N' -i/y o - h/W JU^V 

7°v VVSJf}) =i—jV*JJf}) ~>v?/H— 7VK 1, 6 — ^■^VS?*— fri??]) 

CiJMbjW (G) *s^^t?fe5, *»W©^^*^»J!§«a^#Jf**DfKl^J:t)fl!'fb 

r.fcj&s«P*Lv\ Mi-*?* L< it 7 0%£LLT*ifc5„ 
isK#V»J|g*a^«jort % SStefc:|»-£Lfcv^#i: ut«, *a*8k 
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'5& 



15 ^#*isffiffi. Ttv/i'ffim, 7~y—^mm. xt-vis--?**?*. 

vtift.*m&mm $n5 0 -m^mmm^-n 1 ~ 2 0 ^ mg^©«f<D»f 

IfeJWtlsK^JhJH't LTfflV>5#^«, v/U^©7^7 
(1) 
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i ^looiTjf *^m*'5te=-#*->mm<D'gm. (g) t^^ us k- i 
2 3 eizmmvx^tco 
(2) ±&mm. 

g^25ml (oxf i/y^y a-y^y 7'f ;ux-f^M r.n 
5 IIll£KOH©/DtVy>/!; = — 5m 1 £iD;iT 2 0 ftm%t:<%l>tc 

^3 g 5r50mi©h;vxvMu :jii:o. lteKOH©^y- 
/W«2 Om 1 ^7JPX.-C 1 5#P^$5Lfc^ ^£g7K}«Tiig^Lfc„ 
10 (4) l&Jg 

2 5°C-CBM§i^tf^^b-CPJ^b7b 0 
(5) 

ymmm («o i©RE-5 5 0HSMtf (a _^_ R _ H H H4) *m 

V\ ®mm2 0 r pm, $J^M 1 6 0 t C(D#^'e« Lfc D 
15 (6) FT - I RMM 

B###; (80 ttiFT/I R-6 6 OP 1 u s £1£/BL®ftJg£$J£bfc 0 

(7) C 1 3^^*R&^-<^ h/MR'Jjg 

B r u k e r *±1$!D S X 4 0 0 (»& : 4 0 0 MH z ) fc^JS L, mMfflfete 
il 3C, /^/d^ACPSELTICS, s^X^i* (*fctfiELB#K|5 
20 ^\ ynhy©90g^5. 2-vf*nfj\ =i ^ ^ h^pffi 1 $ V SO > 
ifyfTls iffis* t°— >^5 000Hz <£>^#Ti»J^ b 7t 0 

( 8 ) -e ^ * — y quanta!!** >b tt*wm\ffl<o&m 
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60 

(10) !fjvmJ*Wfe 

J IS K6 3 0 OfcTOLT^fco 
5 (1 1) ^#**>»IIBiafiMfc©« t «^c3ett 

isK^ V«Mgjfl^«j^»fift^^/ h/^> 1/1 O^^St^SS^ 
7 0%£&5J: Sluft^U 2 StJ-ei^K^eUfCo wtiSrtt«6Blff3 0 m t 
&<5<fc?i£^>U 7 0 < CT*5^M^U, m^^O^J^^b, 5 0°C 
T*3 Bffr^LfCo 5 0°C3 0 BMf|M(«T?F T- I R«j£«:fTV\ 9 14 

(11) 3iaK^5/«HBiafiic«©Wktt 

15 (^#*->mm<Dmm) 

160ppm, 2 2 p pm : ^3ff^>8MgE- 1 £ffc1"<5) 1 

y ( 2o^yy y wust^du 1 2 o°ct-2^«^ 

- 1 £#fc 0 #e>n7t^7K^r *>ffimB - 1 <D4#tttii:£^ 1 ^ir 0 
25 ggi£fl)2~4 
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